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Study on the interaction of the key sites of serum albumin and
hypoglycemic drugs
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Abstract; The bioinformatics method is used to analyze the relationship of serum albumin among different species,
and to analyze the characteristics of the amino acid changes in the other closely related species of the interaction
sites of hypoglycemic drugs miglitol and voglibose with human serum albumin. The results show that the binding
sites of miglitol, voglibose and human serum albumin are located at the hydrophobic cavity of human serum albumin
subdomain IB, and the main forces are hydrogen bonding and hydrophobic interaction. The amino acids at the
binding sites of miglitol and voglibose with human serum albumin are mostly conserved in other species, with only a
few amino acids being different and polarities being different. The serum albumin hydrophobicity analysis suggests
that the amino acids at the binding sites of miglitol and voglibose with serum albumin are more hydrophilic, less
hydrophobic, and the other four species in the same species also have the same phenomenon. These bioinformatics
based analysis provide an important scientific basis for the further research on the expression and interaction of
hypoglycemic drugs in other species.
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Fig.1 Secondary structure of human serum albumin

K A% 51 i ( Miglitol ) FHAR 4% 51 % B ( Voglibose )
S/ NN oA AR, T LA SE 2% 4 A A
WAL B2 A5 e /KA B 0 R B, AT T ek 355 2 i 1L
KRB = . O BFFEHIE 22 B, KA 51 B AR
8 ) B W T A ) T B2 PR ARSI | AT AR
PN R 5 B 5 B IR YT Y 1L R PR R Y
RITEEY), B 2 KA BB (Miglitol ) AR A 51 i
B ( Voglibose ) B 4> F25HI 1]

(o) KHe 5B Bt T 45 K
AR TIBE KA S RO 5 F 20

Fig.2 The molecular structure of miglitol and voglibose

1 MEE I
L1 EARFIINTH

NZ&(Homo sapiens) | B H-18 ( Myotis davidii) | %f
XY ( Camelus ferus) . 4 (Bos Taurus) . & ( Canis
lupus) /NG ( Mus musculus ) JE5E 2% H ( Hymenolepis
%Z b5 BBk % W ( Echinococcus
multilocularis) W JBE VY & ( Charadrius vociferus ) |
Mg A6 18 ( Tinamus guttatus ) . 4 0 WF 59 ( Manacus
vitellinus ) . B 75 K1) 4 % ( Pygoscelis adeliae ) . H 1
( Eurypyga helias ), & %5 ( Tyto alba ), B} #E
(Opisthocomus hoazin) A% ( Nipponia Nippon ) | -1 F&

microstoma ) |



553 1

ERER 45 LT AR 5 e U 25 WA AR G BA siiE 52 173

%5( Phaethon lepturus) \#831#5 ( Mesitornis unicolor 4
= (Ovine) HEH (Bos mutus) 166, ( Chelonia mydas) .
i 4> & ( Aptenodytes forsteri ) . 3% B 5 #5 ( Corvus
brachyrhynchos ) 5§ 23 AW Fh B L3 H & A 2R 7
41 J& D\ NCBI ¥ 3 ( http ://www. ncbi. nlm. nih. gov/
pubmed) R 2%, AL A& H B RS54 2 M PDB
B (http ://www. resb. org/ pdb/home/home. do ) H
T# (PDB:INSU) ¥,
1.2 EZEARFISH

Z AN EE X il i Clustal W BE#EAT 1 26
P15 %) 28 B8 7 91 B A2 ol S 55 v 1Y) 40 B 3
1 Lasergene BPFHEAT I 5 3 51 B ARARUE: 3 A 2 3 ik
MegAlign 4" Lipman-Pearson J7 & 3547 8 H
B K P R ExPAsy Y ProtScale 2 ¥ 3 17
43 7t (hitp://web. expasy. org/protscale/) "' %P
J R ok i A P 51 s 1 25, AT 4 AL SWISS-
PROT MICs% SR B R B K PR 3,
T ClustalW %K 19 2 5 %1 Lt %t Al Jone-Taylor-
Thornton (JTT) #5451, 5k Bt 2K 7 40 M o 69 05 =X, ]
MEGA6. 0 % ") f) Nearest-Neighbor-Interchange
(NJJ) J7 ik AL ( Bootstrap =1 000)
1.3 IhFHES

1 PubChem | Z0AH B 19 73 45 14 (K& 51 B

f) PubChem CID: 441314 ; {k#% 31 3% B4 9 PubChem
CID: 444020) ,3@ it Chem3D {4 1) MM2 32 UL A
PRI AL RS 5 By 0.001, SR 5 FH %5 Bz ok BB
DFT () B3LYP J5#%, R H 6-31G " Fe4d it — 1044y
WIAtAk, 4 T B9 2 MEXT 32 A Autodock4.2
111, R H Lamarckian #5559 (LGA) , g = PPl IR
Bl FH B K VR EL 25 000 000, YRETE: 27 000, 5878 3K
BEE N 0.02, 38 XLHK N 0.80, Fir Kk AC K K2 300,
PAZGHI N F R RIS R 52 R 60 Ax60 Ax60
AL TaIE A 0.375 A AR R x=32.209; y= 6.644; z=
33.149, AR FN 1 50 A A 5 BE 2 i /D
IVE R FE R AR — L B 53 HT

2 R 5550

2.1 EEHRFIIBRRZAR

23 YR B9 IS AR 8 24 PR S HOA [R) 26
AR MEVERT LR 1, BREFIXSE ( Camelus ferus)
£, ( Chelonia mydas) Z A, I35 B9 1L3E H
AN REIIRT I ETE 565 ~ 654, LT, HiK
P B 2 R RN AR M Y 2 R o A R Ee Al K
PERZAE 200 Zef7, S5 HLRIERAE 5~9,

®1 MFEBEEANFIIZREISIEBREKR

Table 1 Sequence name and amino acid composition of serum albumin

= , o j FOERAL, k
75 HFR GenBank 5 1f] 5 KBz SETRIE FRalE Bkt Wt SN
1 Myotis davidit ELK25541.1 565 70 73 180 146 6.800
2 Camelus ferus EPY78247.1 1 100 126 173 343 322 5.211
3 Homo sapiens 1MBO 585 83 98 204 142 5.785
4 Bos taurus AAN17824.1 607 86 99 198 157 5.992
5 Canis lupus BAC10663.1 608 83 98 211 148 5.541
6 Mus musculus CAD29888.1 608 76 90 200 170 5.903
7 Hymenolepis microstoma CDS26344.1 654 47 37 248 219 8.402
8 Echinococcus multilocularis CDS36508.1 636 43 34 255 199 8.395
9 Charadrius vociferus KGL94993.1 614 82 95 190 173 5.521
10 Tinamus guttatus KGL83504.1 614 83 97 193 154 6.008
11 Manacus vitellinus KFW85442.1 615 82 92 198 163 6.000
12 Pygoscelis adeliae KFW67675.1 614 82 94 186 168 5.535
13 Eurypyga helias KFV90964.1 615 81 93 192 175 5.525
14 Tyto alba KFV52665.1 615 81 97 191 170 5.385
15 Opisthocomus hoazin KFR12864.1 615 81 94 191 165 5.980
16 Nipponia nippon KFR00916.1 614 73 87 193 182 5.625
17 Phaethon lepturus KFQ78983.1 599 78 95 189 167 5.274
18 Mesitornis unicolor KFQ32777.1 620 80 94 189 172 5.714
19 Ovine 4LUF 583 82 100 190 144 5.667
20 Bos mutus ELR59595.1 607 86 99 198 157 5.992
21 Chelonia mydas EMP30485.1 1123 147 161 355 303 6.537
22 Aptenodytes forsteri KFM07573.1 615 84 95 189 167 5.634
23 Corvus brachyrhynchos KF057797.1 615 84 93 190 161 6.100

£ 1E :S-Basic: Strongly Basic (+) Amino Acids;S-Acidic: Strongly Acidic (+) Amino Acids .
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Fig.3 Phylogenetic tree of serum albumin sequences
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Fig.4 The binding region of miglitol, voglibose induced with human serum albumin
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Fig.5 The interaction site of miglitol, voglibose with human serum albumin amino acid

bosmutus ERNECFLSHKDDSPDLPKLK-PDPNTLCDEFKADEKK]
Bostaurus ERNECFLSHKDDSPDLPKLK-PDPNTLCDEFKADEKKH
ovine ERNECFLNHKDDSPDLPKLK-PEPDTLCAEFKADEKKH
Canislupus DRNECFLAHKDDNPGFPPLVAPEPDALCAAFQDNEQ!
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bosmutus V :M\'FQECCQAEDKGACLLPKIET.\[REK\'LTSSARQRLRCASIQKFGERALKAWS\'u
Bostaurus VKHYNGVFQECCQAEDKGACLLPKIETMREKVLTSSARQRLRCASIQKFGERALKAWSV«
ovine VKYNGVFQECCQAEDKGACLLPKIDAMREKVLASSARQRLRCASIQKFGERALKAWSV«
Canislupus GVFAECCQAADKAACLGPKIEALREKVLLSSAKERFKCASLQKFGDRAFKAWSV«
Homo AFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAV«

s sdken, ok ckelokokok ook skeokeok ks s sk

sedkeske ok y o kesiok s sekelok 1 ok s sokok 1k
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Fig.6 Homologous alignment of binding site for miglitol and voglibose to serum albumin
s 1 R B L HL T (hittp ; // swxxx. alljournals.en/ch/index.aspx ) (2017 456 3 8] DOIL:10.3969/].issn.1672-5565.2017.03.201611002) ,
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Fig.7 The hydrophobieity profile of serum albumin sequences
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